It farther showed the most probable manner in which chloroform arrests the action of strychnine. It occurred to us that this interesting fact might depend on the inhalation of chloroform suspending the absorption of the strychnine, and, if so, it would not be found in the excretions. Dr. Easton's experiment upsets this theory, and makes it probable that the effects of the two poisons are physiologically antagonistic, and that the action of chloroform, being the more powerful, keeps the strychnine at bay so long as the effects of the inhalation continue.
The subject of discussion is so interesting at the present time, that we have endeavoured to give the remarks of the various speakers as fully as possible; and in the case of those who related instances of strychnia poisoning, which had come under their notice, we have applied to them for notes of the cases, drawn up more fully than could be given at the table. And we have to thank those gentlemen, and the other speakers, for their kindness in assisting us to give an accurate account of the proceedings.
After the paper was read, Dr. Lawrie was requested to recapitulate from the chair the principal points of interest which had been brought forward, and to add anything which had been omitted. He stated that although the chemical detection of strychnine formed no part of their inquiry, that department of the subject had not been altogether neglected. They had sent two dogs to Dr. Anderson, and one to Dr. Penny, each poisoned with a quarter of a grain of strychnine, and, in all of the stomachs, the most unequivocal evidence of the presence of strychnine was afforded by all of the tests employed. Dr. Anderson found traces of it in three of the livers.* Dr. Easton had kindly examined urine voided by one of the dogs while under the influence of chloroform, and had, with the greatest care and certainty, discovered the presence of strychnine. This was a most important fact in several points of view: it showed the great advantage to be derived from examining this excretion in all cases of poisoning by strychnine.
It farther showed the most probable manner in which chloroform arrests the action of strychnine. It occurred to us that this interesting fact might depend on the inhalation of chloroform suspending the absorption of the strychnine, and, if so, it would not be found in the excretions. Dr. Easton's experiment upsets this theory, and makes it probable that the effects of the two poisons are physiologically antagonistic, and that the action of chloroform, being the more powerful, keeps the strychnine at bay so long as the effects of the inhalation continue.
It also encourages the hope, that if the inhalation were persisted in for a sufficiently long period, the strychniue might be entirely eliminated without exhibiting even its mildest physiological effects.
The diagnosis of strychnine poisoning and tetanus is a subject of great importance. Before the present inquiry was commenced, he (Dr. L.) had little doubt that the state of the jaw would be in a great measure diagnostic. The results of their experiments had confirmed this suspicion, for although it was true that, during the violence of the paroxysm, the jaw is spasmodically, even firmly closed, the moment relaxation occurs, it can be easily and widely opened. Indeed, the animal generally lies with it open. This is not the case with tetanus. The horse that got 58 grains of strychnine illustrated this fact admirably. After 48 grains had been exhibited, and while he was powerfully under their influence, his mouth was widely opened, his tongue laid hold of, and 10 grains in solution were, with the greatest ease, poured over his throat from a common beer bottle. In no case of tetanus that he had seen could this have possibly been done. It so happened that he had that day seen two cases which illustrated still farther this subject. The one was a case of traumatic tetanus in a man aged 50, the other of idiopathic opisthotonos in an infant. His mind being full of the subject, he had carefully made the following observations. The muscles of the jaw, neck, and upper part of the back of the tetanic patient were, as they have always, in his experience, been found in tetanus, while those of the limbs were perfectly quiescent and obedient to the will. A sudden touch on the face or any part of the body produced no spasm. The risus sardonicus was absent. There was no excitement; on the contrary, there was that uncomplaining endurance of suffering, and calm mental composure, which he had always found so characteristic of this disease, even in its most acute forms. There was one peculiarity which he had never seen before in acute traumatic tetanus.
The patient could not lie, but sat constantly day and night in an armed chair, with his body bent forwards, and his forehead resting on a high stool placed before him. At the first glance, he thought that he had at last seen a case of emprosthotonos. But it was not so?the patient's posture was every now and again disturbed by a spasm, during which his head and neck were thrown back as in ordinary opisthotonos. The moment the paroxysm passed off, he resumed his former position. No two conditions could be more markedly different than that of this man and Dr. Z., or an animal under the influence of strychnine. His pulse was quick, and although some circumstances and symptoms were favourable, he gave a very unfavourable prognosis.* The opisthotonos of the child seemed to depend on chronic meningitis, witn effusion of serum.
The spine was permanently and more completely bent than he had ever seen it, and any attempt to straighten it, or even move the little patient, gave great pain. There were no convulsive paroxysms, no closure of the jaw, and no risus sardonicus. In no respect, except the opisthotonos, did the case resemble either tetanus or strychnine poisoning.
Great attention had been paid to the state of the heart in their experiments. So far as he knew, sufficient attention had not been paid by other experimenters to the effects of the rigor mortis on the heart. He believed the fact was as follows:?If an animal's heart is examined immediately after death by strychnine, it will be found flaccid, and its four cavities filled with dark blood, sometimes (as in one of the hearts on the table) to enormous, almost incredible, over-distention; without one single exception, this was the case in all their experiments. There was not the shadow of evidence that death had been caused by spasm of the heart, and it would very greatly surprise him if reliable proof in the affirmative were ever adduced.
It was far more probable, if the condition of the heart were the immediate cause of death, that it was one of paralysis. Soon after death, indeed, so far as they had observed, cotemporaneously with the setting in of the rigor mortis, the left side of the heart begins to contract, and by degrees becomes firm, and, in doing so, probably empties itself.f In no case, however firm and small, had they found it empty. It generally contained dark coagula. On Palmer's trial, much was said on the state of the heart, and the bulk of the evidence went to show that in man it was empty after poisoning by strychnine. It would very much surprise him if subsequent observations did not prove that this was a fallacy. He had no manner of doubt that the same law would be found to hold good in man as in the horse and dog, and that law he believed they had correctly ascertained. Now, could the alleged discrepancy be reconciled ?
It appeared to him very easily, by presuming that the post-mortem examinations hitherto made on the human subject had not been conducted with special reference to this point, and to the quantity of blood in the other organs. The autopsy should be made as soon after death as the case permits. The pericardium must be the first cavity examined, and in doing so great care must be taken that * The patient died in two days, but unfortunately I had not an opportunity of examining the body-?J. A. L. f In proof of this, Dr. Buchanan has since suggested and assisted in making the following experiment:?Into the abdominal aorta of a dog a tube was inserted and tied immediately. After death by strychnine, the pericardium was opened, and the heart watched.
As the carcase cooled, the left ventricle contracted, and blood flowed from the tube in the aorta. no large vessels be opened. The heart should be carefully observed " in situ" undisturbed; a ligature must then be passed round the root of each lung, and two ligatures around the ascending and descending large vessels. These vessels should be cut between the ligatures, and the heart and lungs removed together. Each cavity of the heart should be opened separately, the blood taken out and weighed; and he would almost stake any little professional reputation he might possess on the statement, that the right side of the heart will always be full, and the left side never empty. If the heart be removed in the manner generally followed, when our sole object is to ascertain the existence of structural disease, it will be impossible to give a correct statement of the quantity of blood it had contained. The rigor mortis has been pretty fully discussed in the paper you have heard read. It would be most important to repeat these experiments, carefully supporting the animal's strength by appropriate nourishment, and perhaps stimulants, till the elimination of the poison through the kidneys, which had been shown to be continually going on, was at length completed, and then a cure might be expected. This would not only be important in a practical point of view, but would, perhaps, shed light upon a very obscure but most interesting subject?the action of certain remedies in the cure of disease. Chloroform, it had been remarked by Dr. Easton, could not be considered as a chemical antidote, decomposing the poison, and thus preventing it from acting on the body. It belongs to a class of antidotes of a much rarer kind?those which excite in the bodily system actions which are incompatible with, or otherwise subversive of, the action of the poison to be subdued. Strong coffee in the poisoning from opium, and ammonia in the narcotism from alcohol, are among the few examples of such antidotes which toxicology supplies; but none of them possesses a modifying power so well marked as that which chloroform exerts in cases of ttrychnotism. Dr. George Buchanan rose merely to bear testimony to the accuracy of the account of the experiments detailed in the paper, and to the minuteness with which each post-mortem appearance was observed and recorded. The statistics may, therefore, be regarded as absolutely correct, and the results accepted as far as the extent of the investigation warrants. Having been present at several of the experiments, the appearances presented on dissection struck him forcibly, especially the condition of the heart and stomach. It has been stated, that in cases of sudden death the heart is found contracted and empty; at least such is the generally received opinion. In those dogs poisoned with strychnia the heart is full of blood, in some distended. In order to ascertain whether the cause of death had any effect on the condition of the heart, three dogs were killed at the same time; one by strychnia, another by a blow on the head, and a third by pithing (section of the medulla oblongata, immediately beyond the foramen magnum). Eighteen hours after death their bodies were opened, and in all the heart was found in the same condition, full of coagulated blood. The stomachs of all the dogs were in the same condition; but the peculiar earthworm rugae, mentioned in the paper, were more distinct in that poisoned by strychnia. He was much interested in the condition of the stomach, in consequence of having been asked by Dr. Drummond to see that organ, in the case of a young man who died suddenly while running up a hill, being at the time in perfect health.
It presented the features found in the stomachs of the dogs poisoned by strychnia; and on suspicion of foul play, the contents were tested by Dr. Penny, but no poison could be detected. So far as the experiments go, and they have been pursued to a considerable extent, we are warranted in concluding that there is no post-mortem appearance peculiarly characteristic of death from strychnia; but if the heart and stomach be found in the condition described in the paper, the chemist should turn his attention particularly to searching for that poison.
Dr. Steven, in his remarks, first alluded to the stress laid by Palmer's counsel upon the circumstance of Cook having sat up in bed and violently rung the bell. The value of this, so far as it possessed any value as a piece of evidence, Dr. Steven thought belonged entirely to the other side. Animals when poisoned with strychnia, invariably show signs of alarm when first seized with the symptoms ; the indications of a desire to make off being, in fact, the first effect of the poison apparent in the animals experimented upon. Unless where the dose administered has been quite overpowering, the lower animals are not at once disabled, but in their every motion evince a desire to escape. In the same circumstances, it is reasonable to expect, as, indeed, we find to be the case, man appeals, in the most energetic terms, to his fellow-man for assistance and relief if it be possible.
" In a matter of so serious a character, however," Dr Chloroform, if the life of the patient is not destroyed by an overpowering dose of the strychnia, seems capable of neutralizing its influence on the nervous centres indefinitely; but we are in want of evidence as to the time when, on account of the poison having been eliminated from the blood by the kidneys, we may safely discontinue to employ the antidote. Some of the experiments related this evening go a certain way to settle this point negatively ; that is, the animals became convulsed anew, and died when the remedy was discontinued at from twelve to sixteen hours after the poison had been given; while in Dr. Z. the destructive influence of the poison appears to have been suspended in seven hours from the first dose of the chloroform. He (Dr. R.) would say little on the second division of the paper before the society?the experiments on the lower animals. In another series of the same kind which had been mentioned to him, the progressive effects of this poison were different. In these, micturition was the first apparent result. It might be worth mentioning, that in a paraplegic patient of bis own, to whom one-twentieth of a grain of strychnia had been given three times a day for three days, and in which patient lie had introduced a catheter, the instrument was at this time forcibly expelled by the vesical and abdominal spasms, in Dr. Z. one of the primary effects of the strychnia was moderate stimulation of the nervous system, and, in the experiments referred to, the exhilaration of the animals, particularly if they happened to be dogs, was said to have been the second effect which was obtained.
Next followed spasmodic contractions of the diaphragm, succeeded by anxiety, dyspnoea, some sudden saltatory movement of the animal forwards, and then lateral decubitus, excessive rapidity of breathing, and rigid extension of the limbs. The microscopical appearances were similar to those related by Dr. Cowan, excepting that the lungs, as well as the heart and liver, were found much congested with blood. He (Dr. R.) As to the third proposed division of the paper, namely, the remarks on Palmer's trial, as to many other points of interest, he (Dr. R.) Anderson, surgeon, was in attendance in about fifteen minutes after he had swallowed the drug, and found him suffering from a tetanic spasm, which lasted but a short time.
Mr. A. attempted to give emetics, but the patient was quite unable to swallow, owing to the spasm produced by each attempt. I arrived about five minutes after Mr. Anderson, and an attempt was again made to give emetics, but this produced a most severe tetanic spasm. The jaw being firmly fixed, the extremities stiff, and the body bent back in a state of complete opisthotonos. Upon the cessation of this spasm, it was resolved immediately to make use of the stomach pump.
Considerable difficulty was experienced while introducing the tube in passing the upper part of the pharynx, owing to the spasm of the muscles of this part. Immediately on the introduction of the tube being completed, he was again seized with tetanic spasm of as great severity as the former one; and the trismus in this spasm being very severe, upon its subsidence the stomach was thoroughly washed out with tepid water, after which he had no recurrence of the symptoms. He was removed to bed, and about an hour after had a purgative administered, which operated well; and, with the exception of slight weakness, his recovery may be said to have been complete in two days. Dr. Paterson mentioned that he had noticed, in one of the journals last week, a case of tetanus, which was attributed to chancre as the cause.
Dr. Morton suggested that a greater variety of tests might have been applied to the urine examined, and especially that the physiological tests had not been tried with the urine, by subjecting small animals to its influence. He also alluded to the fact, that the highest medico-legal authorities did not place confidence in the colour tests, and that their reliability was by no means established, as it could not be confirmed by any known process of reduction, and that some scientific investigation of this point was still desirable. In regard to the rigor mortis being the cause of the emptiness of the heart, it appeared to him that the state of rigidity or contraction which characterised that condition, was quite as likely to cause contraction of the arteries in the first place, and then the heart; that the contraction would affect the extreme vessels as soon, if not sooner, than the heart, and that this might retard, or even prevent in some degree, the emptying of the heart. As to chancre as a cause of tetanus, we ought to be very cautious in admitting any such doctrine: it might be dogmatic or rash to deny altogether its possibility; but probably, were it a cause, it would already have been recognised as such; and even were it so, it would be very difficult to establish the fact.
Dr. Drummond:?Some of the points under discussion may, I think, be illustrated by the case of sudden death alluded to by Dr. G. Buchanan, which came under my observation a few weeks ago. A strong, healthy young man?age 20?never in his life having been the subject of serious illness, and only suffer-ing occasionally from attacks of dyspepsia, which both he and his friends attributed to the over-indulgence of tobacco smoking, died suddenly on the evening of a day on which he had subjected himself to violent muscular exertion. He had, on the day of his death, followed on foot, for three or four hours, a pack of fox-hounds which met in the neighbourhood of his home; returning from which, he indulged in a hearty tea-dinner; happy, though tired, and expressing himself keenly as to his enjoyment of the day's sport. Later in the evening he accompanied some friends to a village festival in honour of one of his fellow servants.
On the way home from which, after being in good spirits and drinking not more than one tumblerful of Scotch porter, he, along with some of his young companions, started on a race up a hilly part of the turnpike road. He had run at a great pace some sixty or seventy yards, when he was observed suddenly to stop, and attempt, as it were, to lower himself gradually to the ground. In this attempt, however, he sprung to his feet, stretched out his arms, and falling on his back, was dead 1 Not the slightest movement in the body was even observed, and a very intelligent witness of his death stated, that he laid his hand on his heart within a minute of the time when he fell, and there was no pulsation.
A post-mortem examination was made thirty hours after death. The brain and all the viscera of the thoracic and abdominal cavities presented not a vestige of disease, with the exception of the heart and stomach, which showed peculiarities worthy, I think, of notice in the present discussion. The heart was opened with all the care that Dr. Lawrie has so well expressed as necessary in such examinations.
It was the first organ examined, and on laviner onen the pericardium, it was observed to be remarkably firm and contracted. The lower third of the organ was removed, and the cavities of the two ventricles were found empty; indeed, so firmly contracted were the walls of the left cavity that merely an outlined trace of it was noticed, until separated by the finger or the handle of the scalpel. The auricles were also found contracted and empty. This remarkable appearance was thought by the two medical men who assisted at the examination and myself, to be the result of a spasm, and in every probability the cause of the sudden death.
The stomach was the only other organ demanding remark. Its general outline was much contracted; its walls greatly thickened, and the pylorus altogether obliterated by the spasm of its sphincter. Its mucous lining was thrown into numerous well-marked and very persistent folds, particularly towards the pyloric end, and several reddish patches existed on its surface, apparently congestive, though the membrane was otherwise healthy, with no traces of softening or other lesion. In the absence of any post-mortem appearance to account for death, Dr. Penny was requested to examine the stomach; but after carefully analysing its contents and tissue, no trace of any poison, animal or vegetable, could be detected. In this case of sudden death, in a youth apparently in perfect health, the heart was found contracted as described; the stomach small and contracted, the inner surface presenting the remarkable rugose appearance of the animals subjected to experiment by Dr. Lawrie. To me it appears by far the most interesting part of Dr. Lawrie's very instructive experiments, the therapeutic action of chloroform in arresting the development of the strychnine tetanus; and it may be, as suggested by Dr. In the fever hospital, the number of patients remaining on the 25th March was 57; the number admitted since, till the 26th June, has been 229: so that the total number under treatment has been 286. Of these, 195 were dismissed cured, or from other causes, and 27 died. As compared with last quarter, the number remaining from the previous quarter was 31 less; there were 28 more admissions; there were 3 more under treatment, and 7 more remaining at the end of the quarter. There were 9 less cured, and 1 death less, than last quarter. The rate of mortality in the total number treated, and in the number treated to a conclusion, has been nearly the same as last quarter; viz., 1 in 10, and 1 in 8.
The following is a resume of the principal operations performed during the quarter. These facts, taken from the report of the RegistrarGeneral, our experience fully corroborates. It is to be regretted that means are not taken to search out disease, find that the parochial medical system is so defective as to admit of such a state of matters.
The prevalent diseases treated at the Dispensary during the past year have been as formerly?pulmonary complaints, and diseases of the stomach and bowels. There have also been a comparatively large number of diseases peculiar to women, of diseases of the skin, and cases of rheumatism, and the surgical maladies have increased in number and interest.
In treating phthisis, with the limited means at their disposal, it is obviously impossible for the medical officers to prescribe cod-liver oil with that liberality and freedom so necessary to insure beneficial results. They would respectfully beg, with a view to enable them to do this, the active co-operation of the subscribers in increasing the fund3 of the institution.
To the Secretary, the medical officers need scarcely add, they are under the deepest obligations for the constant and active interest which he takes in the institution?of which, from its commencement, he has been the energetic promoter.
In conclusion, they feel it due to the recipients of relief at the Dispensary, to state, that they are, as a class, most truly grateful for the benefits they receive.
John B. Cowan, M.D.; James Gray, M.D.
